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EDITORIAL 

Although the Association was formed during Easter 1979, this Bulletin, 
our fifteenth, represents the satisfactory completion of our first 
five years of publishing, the first Bulletin being produced in January 
1980. Since then we have managed to fill 412 pages with over 110,000 
words, 340 drawings and maps and in more recent editions 43 photos. 

This Bulletin must also be something of a milestone, since its the 
first issue where all the articles and news items have been written 
before the month of publication. Let's hope this is a good omen for 
the future. 

In the last Bulletin we published a letter from the Secretary, Dept., 
of Mineral Resources, N.S.W., advising that the Geological and Mining 
Museum in Sydney was to be retained, following a successful sub¬ 
mission to the Premier seeking a reversal of the 1982 recommendation 
that the Museum be closed. While this is very gratifying, we have 
since learnt that the expansion of the Museum section from two floors 
to five floors will result in all the existing collections being re¬ 
moved from the George Street premises to a comparatively inaccessible 
locality in the far west of the city along with the research personnel. 
The "museum" as it now exists appears likely to be reduced to a propa¬ 
ganda machine for the mining industry and the Department's involvement 
in mining matters. There will be no-one competent left at the Museum 
to answer gueries about fossils or to assist in identification. It 
is a pity that this is the price that has to be paid to save the 
Museum. 

Since our note on "Fake Chitons" (Bulletin 14, page 5) we have seen 
three fake echinoids also made of plaster. A close inspection of the 
larger of the three, an irregular form, shows a remarkable likeness 
to an extanct species from Western Australia. Luckily these fakes 
were fairly easy to detect because of air bubbles and the fact the 
colouring washes off. However, to a novice collector they would 
probably look guite genuine. 

On a much more pleasant note, we are happy to report that we have at 
last found a deserving project which the Association can support in a 
modest way. A chegue for $150.00 has been sent to Greg McNamara at 
James Cook University, Townsville to assist with the expenses assoc¬ 
iated with a "dig" for Plio-pleistocene vertebrate fauna recently 
discovered near Townsville. To all collectors of invertebrate 
fossils, we promise the next donation will be for invertebrate fossil 
research or collection, but until someone lets us know of a suitable 
project, our donations will appear to favour the vertebrate palaeon¬ 
tologists. Frank Holmes 
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FINANCES 


Statement of finances as at 31st December, 1984. 


Carried forward from previous year 
Add income 1st March to 31st Dec. 

Less expenditure 1st March to 

31st. Dec.. 
Balance in hand 


$ 879.28 
680.32 

1 ,'55976G 

884.94 
$ 674.66 


Note: Statement excludes cost of this Bulletin. 


SUBSCRIPTIONS & OTHER CHARGES FCR 1985/86 FINANCIAL YEAR 

Due to the increased size of the Bulletin, including Membership 
List Supplements, and a likely increase in postal charges in 1985, 
it has been decided to increase the Annual Subscription to $6.00. 
One of the main reasons we have been able to keep our subscription 
so low has been due to the sale, of back issues of the Bulletin to 
new members. However, spare copies of most of the early issues 
have now run out and only photocopies will be available in the 
future. Because of photocopying costs, revenue from this source 
will be negligible. 


The following schedule of charges will apply from March 1st,1985:- 


Subscriptions 

Australia & Overseas (surface mail postage 

of Bulletins) $6.00 per annum 
United States (air mail postage " ) $9.00 " 

U.K. & Europe (air mail " " ) $10.00 " 


Car Stickers 

Screen printed on U.V. stabilised self 
adhesive material, 23.5 cms x 6.5 cms 
(including postage) 

Back issues of Bulletins 
Originals (excluding postage) 

- Nos. 11,12,13 & 14 available. 
Photocopies (excluding postage). 

Add for postage, 60 cents for 1 copy, 
80 cents for 2,3 or 4 copies and 
$1.35 for 5,6,7 or 8 copies (surface 
mail) 


$1.50 each 

70 " 

$1.40 " 


C on t... 
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SUBSCRIPTIONS & OTHER CHARGES FOR 1985/86 FINANCIAL YEAR (Cont'd) 

(Note: Back issues of Bulletins are only available to 
Financial Members of the Association. Annual Subscription 
includes cost of three Bulletins published in May, September 
and January of the current financial year.) 

Advertising Rates 

Commercial : Full page $7.50, half page $4.00, guarter 
$2.50 per issue. 

Personal : Members wishing to place personal adverts. 

offering specimens for swapping etc., may 
do so free of charge. Such adverts should 
be kept to a maximum of 50 words excluding 
address. 

ALL INQUIRIES SHOULD BE ADDRESSED TO THE SECRETARY 
ALL COSTS QUOTED IN AUSTRALIAN CURRENCY 

THIRD INTERNATIONAL ORGANISATION CE PALAE0B0TANY CONFERENCE 


Dr John Douglas, Supervising Geologist, Department of Minerals and 
Energy, Victoria, has just advised us that the above conference is 
scheduled to be held in Melbourne in 1988. Previous conferences 
were held in Reading, England in 1980 and Edmonton, Canada last year. 

The conferences take the part of 2 - 3 days of papers and poster 
sessions on palaeobotany, and associated field trips. 

Dr. Douglas would like to know if any of our members would be able 
to help with field trip organisation; for example some routes may 
be near their homes and they could assist in field site preparation 
etc. 

While the conference is still three years away, any one who 
believes they could be of assistance should contact the organiser 
Dr. J.G. Douglas (PERSONAL) Geological Survey of Victoria, G.P.O.. 

Box 1683P, Melbourne, Victoria, 3001. 

Incidentally, although a "standard" registration fee is charged 
to cover costs, registration is open to all interested parties 
(with considerable student concessions) and will include probably 
the first ever overview of Australian fossil plants, as well as 
contributed papers on many aspects of world wide palaeobotanical 
research. 
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THE ORIGINS AND RADIATION OF FLOWERING PLANTS 

New evidence about the origins and radiation of angiosperms and 
the contribution of discriminating insects to the extraordinary 
diversity of flowering plants is given in two recent articles 
published by the American Museum of Natural History. 

The following is a brief resume of the two articles which it is 
hoped members will be encouraged to read. 

Angiosperms, or flowering plants are the most abundant and 
diverse group of land plants inhabiting the world today. With 
more than a quarter of a million species they occupy all but 
the most inhospitable of terrestrial environments and are 
dominant in all except the coniferous forests. However, 
detailed knowledge of angiosperm fossils is still very limited 
and only in recent years has the study of their fossil flowers - 
the main feature which distinguishes the angiosperms from other 
seed bearing plants, or gymnosperms - been pursued to any great 
extent. 

Although from time to time, there have been reports of fossil 
plants with angiosperm characteristics from rocks of Jurassic 
age, the earliest generally accepted traces of flowering plants 
have been found in Lower Cretaceous rocks about 120 million years 
old. From then on increasingly numerous and complex angiosperm 
leaves and pollen appear sequentially in the stratigraphic record, 
strong evidence of a major radiation of flowering plants. On a 
global scale the fossil record further suggests that angiosperms 
first accurred at low latitudes and only appeared at higher lat¬ 
itudes some ten to twenty million years later. 

The fossil record of most plants consists principally of 
isolated and often fragmentary organs. Among the most frequently 
preserved angiosperms are the leaves of deciduous trees and 
pollen of wind pollinated species. Fossil flowers, although 
much less common are important in testing hypotheses about the 
early evolution of flowering plants based on the floral character 
of living angiosperms. 

In the last seven years some of the earliest known fossil flowers- 
some still containing pollen - have been discovered in mid Creta¬ 
ceous sediments in Kansas, Nebraska and Colorado. From these and 
other mid Cretaceous angiosperms fossils it appears certain that 

C ont... 
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THE ORIGINS AND RADIATION CF FLOWERING PLANTS (CONT.) 

several major angiosperms lineages are at least 100 million years 
old. Among these groups are primitive types of magnolias and 
sycamores, both of which may extend back at least another 15 
million years. From the structural diversity of fossil flowers 
which existed 100 million years ago it is clear that both animal 
and wind pollination developed at a very early stage in the 
evolution of flowering plants. Details of the magnolia like 
flowers appear to indicate insect pollination while features 
seen in the sycamore like fossils strongly suggest wind pollina¬ 
tion. 

Despite recent research, the ancestors of flowering plants are 
still a mystery although they undoubtedly originated from 
older groups of gymnosperms yet to be identified. 

On the other hand, work with somewhat more recent fossil flowers, 
60 to 45 million years old, is providing an insight into just how 
important insects may have been to angiosperm evolution and 
diversity. Insect pollination is generally considerd to be one 
of the reasons angiosperms gained an evolutionary edge over other 
seed plants, as apart from a few non flowering plants they are 
the only plants pollinated in this way. 

The particular advantage of pollination by insects is that they 
generally move pollen from flower to flower more reliably than 
the wind. However, not all pollinators are selective in the 
species they visit, consequently although there is a far more 
efficient pollen transfer, insects which are undiscriminating 
in the choice of the flowers they visit will not necessarily 
assist in diversification. 

Bees, some moths and butterflies on the other hand are more 
selective, their behaviour suggesting several ways angiosperm 
diversity could have been promoted. The most faithful of 
pollinators, the bees, do not usually waste the pollen of one 
species by depositing it on the flowers of another. This 
enables bee-pollinated plant species to decrease their invest¬ 
ment in pollen production and spend energy resources elsewhere, 
say in vegetative growth, thus putting the plant in a good 
position to compete with others for light, water and nutrients. 

Faithful pollinators may also have had a direct and powerful 
impact on the actual establishment of flowering plant diversity. 
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New species are produced when a fragment of a population 
becomes genetically isolated. This isolation, traditionally 
regarded as the result of geographic barriers, could equally be 
due to the highly selective behaviour of faithful pollinators 
in establishing a search image for a particular type of flower 
at the beginning of each foraging flight and preferentially 
returning to that floral type at the beginning of each 
successive flight. For instance if a bee has fixed its sights 
on a mutation altered floral type, the low frequency of mutant 
individuals in the population would force the insect to visit 
normal individuals during each foraging flight resulting in the 
mutant genes being spread in the population. 

Based on observations of living organisms there are good reasons 
to believe that the success of flowering plants has indeed been 
related to the co-evolution with faithful pollinators. 

The fossil record shows that flowers typical of pollination by 
unspecialised insects have existed at least since the middle- 
Cretaceous (100 million years ago), while those with features 
associated with faithful pollinators began appearing 35 million 
years later at the beginning of the Tertiary. 

If complex insect pollination mechanisms existed during the 
Paleocene, then relations between the faithful pollinators and 
the angiosperms must have begun at some earlier time. Just how 
early is difficult to guess although some distinctive pollens 
seem to suggest that flowers similar to those found in the lower 
Eocene existed during the uppermost Cretaceous. 

The first fossil bees do not occur until the early Oligocene, 
however, the fossil record at this time shows the bees to be so 
diverse ar.d advanced that an earlier origin seems highly 
probable. This hypothesis is supported by certain species of 
bees being found in more than one continent. These bees being 
bad dispersers could not have crossed the wide oceans which 
opened up as the continents drifted apart, suggesting that they 
predate the beginning of continental drift and existed in the 
Upper Cretaceous. 

The history of moths, however, can be traced progressively from 
their first recorded appearance as fossils in the Lower Cretaceous 
about 120 million years ago. By the Upper Cretaceous certain 
lepidopterans had developed mouthparts specialised for nectar 

C on t... 
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PERIOD OR 
EPOCH 


AGE 

Million years ago 


SIGNIFICANT EVENTS IN THE HISTORY 
OF FLOWERING PLANTS 


Pleistocene 

Pliocene 


Miocene 


2-5- 
7 ■ 


Oligocene 


Eocene 


Paleocene 


26 


38 


54 


65 


— 57 


Upper 

Cretaceous 


95 


45 — 


67 —T 

7 °1 


Qreat variety o/ advanced floral 
typeA and o/ jamilieA uith laithjLil 
pollinatorA; jirAt Airallowtail 
lutterlly ioAAilA. 

7irAt appearance o/ bilaterally 
Aymmetrical llowerA, bottle-I aua/i 
llowerA etc. 

Second major, peak, in angioApenm 
cLiverAity. 7 irAt IoaaH lepidopteranA 
m.odi-/Ued lor nectar feeding; probable 
origin o/ beeA. 


f 7irAt toAAit llowerA typical o-l 
92 — I thoAe pollinated by primitive 
L inAectA, 


Lower 

Cretaceous 


— 120 



7irAt major angioApesim radiation 
beginA. 

Origin o/ / lowering ptantA’, -/LirAt 
t-OAAit pollen-eating motJiA ( lepidop- 
teranA). 


141 


f Primitive pollinatorA are already 
138 diverAe (beetleA and IlieA). 
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THE ORIGINS AND RADIATION CF FLOWERING PU\NTS (CONT.) 

feeding, a character associated with advanced floral morphology. 
This Cretaceous record is interpreted as evidence that the moths 
radiated in conjunction with the flowering plants. 

From all these facts there seems to be no question that both 
angiosperms with distinctive floral characteristics and faithful 
pollinating insects existed by the uppermost Cretaceous-lowermost 
Tertiary, the time of the second major angiosperm radiation 
occurrence, the first having closely followed the appearance of 
flowering plants in the Lower Cretaceous. 

Although possibly insignificant in the first stages of angiosperm 
evolution, faithful pollinators indeed appear to have been import¬ 
ant in the ultimate great diversity and success of flowering 
plants. 

References 

Crepet, William L., 1984 "Ancient Flowers for the Faithful" 

Natural History Vol.93, No.4, p.p. 38-45. 

Dilcher, David & Crane, Peter R.', 1984 "In Pursuit of the First 
Flower" Natural History Vol.93, No.3, pp 56-61. 


QUESTION TIME 


Chris Yee from Hamilton asks a question which I'm sure has puzzled 
many of us over the years :- 

What type of animal (carnivorous or herbiferous) was responsible 
for the fossil coprolites found near Hanging Rock, via Nundle, 
N.S.W., and what is the age and formation in which they are found? 

Anyone with information about the coprolites, if indeed that's 
what they are, should write to the Secretary. 



Coprolite 
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THE WjjjTON DINOSAUR TRACKWAYS by Ian and Diane Sobbe. 

In the early 1960's Mr. Glen Seymour, while manager of Cork Station, 
discovered dinosaur footprints in an area approximately 120 km., 
south west of Winton, Queensland. The area where the discovery 
was made is now called Seymour Quarry. A field trip by staff of the 
Queensland Museum and the American Museum of Natural History estab¬ 
lished that the footprint horizon extended to a second site now 
called Lark Quarry, approximately 100 m. away. 

In 1976, staff of the Queensland Museum proceeded with small 
preliminary excavations at both quarries. (Plate 1). The following 
year a large voluntary labour force was organised to carry out a 
major excavation to expose the bedding plane at Lark Quarry, thus 
revealing the footprints of in excess of 150 bipedal dinosaurs of 
various sizes. (Plate 2). Research to find further footprint 
horizons in 1979 resulted in the opening of another small quarry, 

New Quarry, on a neighbouring hill. 

All three of these quarries are within close proximity of each 
other the maximum distance between any two being 200 m. Although 
representing areas on the same bedding plane the first two are new 



Plate 1 . Malcolm Lark <6 Mary Wade cleaning up the first 
phase of excavation at Lark Quarry, September, 
1976.Taken by Errol Beutel, the third member 
of the party. 
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separated by minor errosional breaks, the largest being thirty 
metres. The area is interpreted as having been an old lake share 
during Mid Cretaceous(Early Cenomanian) times. This age is arrived 
at by correlation with other parts of the Winton Formation, as 
pollen and spore dating has not been possible due to weathering 
loca lly. 

Footprints at Seymour Quarry are preserved as natural casts in red 
arkosic sandstone overlying weathered mudstone. The lower surface 
of the sandstone is infiltrated by brown ironstone which has 
prevented crumbling. Preservation of the footprints is very de¬ 
tailed and appears to show indications of the skin texture on the 
dinosaurs' feet, however,scientists are divided on this. This 
textured appearance may simply be an ironstone cementation effect. 

The Lark Quarry bedding plane has been exposed for an area of more 
than 200 sguare metres, revealing over 3,000 footprints. These 
footprints are preserved as natural moulds in bright pink claystone, 
the surface of which is "stained" red brown by ironstone infiltra¬ 
tion. With the exception of a large single trackway heading in a 
south west direction, these footprints (trackways) are all headed 
in a north east direction towards Seymour Quarry. The trackways 
at this latter quarry appear to be a continuation of the Lark 
Quarry trackways, being seperated only by a thirty metre wide 
creek bed. 

At New Quarry, about 100 m - 120 m south of Lark Quarry, is the 
trackway of a single bipedal dinosaur similar to and about the 

Cont... 
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THE WINTON DINOSAUR TRACKWAYS (Cont.) 

same stratigraphic level as seme found at Lark Quarry. Deep, 
non-orientated footprints occur in the next lower claystone layer 
at these two quarries. 

The Lark Quarry area has now been declared an Environmental Park 
by the National Parks and Wildlife Service under the trusteeship 
of the Queensland Museum and the Winton Shire Council. A large 
roof and elevated walking track have been erected over the site 
to provide long term protection of the trackways from the ele¬ 
ments and the damage caused to the surface by the feet of inter¬ 
ested visitors. 

The Trackmakers 

The footprints which make up the various trackways can be assigned 
to three groups of dinosaurs: 

1. Carnosaur Trackway 

At Lark Quarry, one trackway comprising eleven footprints, 
travelling from north north-east to south-west is attributed 
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to a carnosaur, i.e. a large bipedal predatory dinosaur of the 
suborder Theropoda. Carnosaur footprints can be divided into 
two major groups: 

(i) Those with long slender toes, e.g. nzgatoAaxuiopuA - 
footprints formed by the more gracile carnosaurs such as 
AHoacluaua. 

(ii) Those with short thick toes, e.g. 7y/umnoAaiviopuA - 
footprints formed by the more robust forms such as 

1 ynannoAciuALLA . 

The Lark Quarry footprints have been assigned to the ichnogenus 
7 ynannoAaiL/iQpiu>, Haubold 1971. This does not imply that the 
footprints are those of 7 y/uirmotaujuU) sp. , but simply that they 
show the greatest affinity to footprints of this latter genus. 
The footprints are deeply impressed in the sediments and are 
tridactyl showing clear impressions of digits two, three and 
four, but with no trace of digit one. The broad, short digits 
with v-shaped tips arise from a large basin impression repres¬ 
enting the sole of the foot (Plate 3). 

Mean measurements are as follows: 

Footprint Length 51.4cm Stride Length 330.6cm 

Footprint Width 46.1cm Pace Length 166.6cm 

(See Figure 1 for explanation of these measurements). 

Using the method of Alexander (1976), it is calculated that 
the carnosaur was about 2.6m tall at the hip and was travelling 
at an average of 7km/hr. This is considered to be a walking 
gait and below the animal's top speed, because its paces 
shorten along the trackway. 

2. Ornithopod Trackways 

At Lark and Seymour Quarries, numerous trackways of ornithopod 
dinosaurs assigned to the ichnogenus UintonopuA travel in a 
south-west to north-east direction. In addition, one earlier 


Ornithopod and typical 
firm footprint 



Cont.. 
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THE WINTON DINOSAUR TRACKWAYS (Cont. ) 

formed trackway of a large ornithopod traverses the southern end 
of Lark Quarry from west south-west to east north-east. The 
trackway of a medium sized ornithopod is also preserved at New 
Quarry. Ornithopods are a group of herbivorous, bird-hipped 
bipedal dinosaurs of the suborder Ornithopoda. Their footprints 
are tridactyl with the digits broad and rounded or bluntly 
angular at the tips. They are typically wider than long, with 
some being exaggerated in length by scrape marks left by the 
toes (Plate 3). 

Mean measurements are as follows: 

Footprint Length 6.71cm Stride Length 131.7cm 

Footprint Width 7.58cm Pace Length 68.3cm 

These dinosaurs ranged in size from 14cm-70cm at the hip, i.e. 
approaching emu size. They attained a fast running gate with 
speeds between 12km/hr and 30km/hr., with most being in the 
range of 12km-20km/hr. The New Quarry ornithopod was walking 
at an estimated speed of approximately 4km/hr. 




F ootprint 
Length 


FIGURE 1. Diagram of ornithopod footprint and 
trackway illustrating relevant measurements. 
Footprint length is measured parallel to axis 
of digit 3; footprint width is measured at 
right angles to footprint length. 


3. Coelurosaur Trackways 

Trackways of coelurosaurs assigned to the ichnogenus Ska/vtopuA 
are preserved, at Lark and Seymour Quarries. Coelurosaurs are 
small bipedal saurischian dinosaurs of the suborder Theropoda 
whose diet consisted of eggs, lizards, insects and possibly plants 
These trackways are parallel to and intermingle with those of the 











THE FOSSIL COLLECTOR 


Danuary 1985 - Page 15 



ornithopods. The footprints are tri¬ 
dactyl, slightly longer than broad 
with narrow straight and sharply 
pointed digits. Scratch marks are 
often present at the tips of the 
digit imprint (Plate 3 ). 

(Text cont. page 18) 



Plate 2. Queensland Museum preparator Terry Tebble cleans small 

dinosaur footprints alongside carnosaur footprints at Lark 
Quarry, May 1977. Pointers indicate small deep holes made 
in footprint 7 by two of the carnosaur's claws. Drag marks 
left by floating branches converge in Background. 
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PLATE 3. Photomosaic of part of Lark Quarry bedding plane. Each grid 
the coelurosaurs 1 feet and the straighter trackways of the 
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otograph represents an area 50 cm x 75 cm. Both the zigzag placement of 
nithopods are visible beside footprints nos. 7 & 8 of the carnosaur. 
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Mean measurements are as follows: 

Footprint Length 4.46cm Stride Length 61.7cm 

Footprint Width 4.10cm Pace Length 32.1cm 

These coelurosaurs ranged in size from 13cm-22cm at the hip, 
i.e. from bantam size to fowl size. They also attained a 
running gait with speeds in the ranae of 9km-15km/hr. 

Interpretation of Trackways 

The Winton trackways are unusual in that they were made by a large 
number of animals all moving in the one direction at high speed. 
Counting of footprints in a one metre wide transect at Lark Quarry 
has shewn that at least 156 dinosaurs passed through this area. 
Because of the difficulty in assigning each footprint to a parti¬ 
cular trackway* this number must be regarded as an absolute minimum. 


The trackways of the ornithopods and coelurosaurs are often inter¬ 
woven and superimposed upon each other. These facts, together with 
the presence of the carnosaur trackway suggest a stampede by the 

ornithopods and coelurosaurs triggered by the approach of the 

carnosaur. 

Study of the sediments in the area suggests a large drainage 
channel emptying through the present area of Seymour and Lark 
Quarries into a lake to the south west (Lig.2). At the time of the 
stampede, the mud in this channel was firm, but still plastic with¬ 
out any sign of cracks from drying. This allowed for accurate 

preservation of footprints of all but the smallest of the dinosaurs. 

The feet of these lightweight animals did not often break through 
the surface of the mud. 

The dinosaurs had apparently independently gathered to drink or 
forage at the lake shore via some preferred route, possibly along 
the western side of the drainage channel. The approach of a 
carnosaur through the area of Lark Quarry caused great panic 
amongst these animals and placed escape as their primary objective. 

After nine of its eleven preserved footprints, the carnosaur turned 
abruptly to the right, presumably to block the escape of dinosaurs 
along their preferred entry route. This caused the animals to 
retreat in the other direction. As dinosaurs were good swimmers, 
some of them probably took to the water for possible safety. 
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This water was apparently quite shallav, causing larger animals to 
flounder rather than swim and thus allowed an excellent opportunity 
for the carnosaur to capture an animal that was large enough to be 
desirable for food. Many of the smaller coelurosaurs were too 
small to be a useful meal for such a large predator, but would 
certainly be in fear of being trampled. This attention to one 
animal by the carnosaur would have allowed the remainder to escape 
at high speed, to the north east through the Lark Quarry area, 
i.e., parallel to, but in reverse direction to the entry of the 
carnosaur. 

Cont... 



FIGURE 2 . Interpretation of Geographic Features and Events 
leading to Formation of Trackways (Modified from 
Thulborn & Wade, 1984). 
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THE WINTON DINOSAUR TRACKWAYS (Cont.) 

These few minutes in the life of Cretaceous dinosaurs are now 
preserved for everyone to see in the Lark Quarry Environmental 
Park. If you plan a visit, it would be wise to check with the 
Winton Shire Council as the road is impassable in wet weather. 
Water is not available at Lark Quarry or en route, so adequate 
supplies must be taken. 
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AUSTRALIA'S FIRST MESOZOIC MAMMAL FOSSIL 


Recently two miners from Lightning Ridge, Dave and Alan Galman 
turned up at the Australian Museum in Sydney with a magnificent 
collection of opalised fossil bones. 

Dr. Alex Ritchie, the Curator of Palaeontology, recognised that 
there was something very odd about one of the specimens, a 3 cm 
long section of jaw bone containing teeth with numerous little 
cusps. Dr. Ritchie immediately contacted Dr. Mike Archer from 
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the University of New South Wales and following a detailed 
examination next morning,they confirmed their first impression 
that the specimen of jaw is Australia's first Mesozoic mammal 
f oss i 1. 

While this in itself is a major event, something that vertebrate 
Palaeontologists in this Country have been searching for for 
decades, what is even more startling is that the teeth have been 
tentatively identified as belonging to an ancestor of one of our 
unigue monotremes, the platypus. 

Until about 14 years ago there was virtually no fossil record 
of the monotremes, nothing to give a clue about the ancestry of 
these egg laying mammals with bills whose skeletal morphology 
is significantly reptilian like. 

In 1971 there was a breakthrough when a couple of isolated teeth 
were found in central Australia, one in the Simpson Desert and 
one in the Frome area. These teeth clearly represented some 
sort of fossil platypus, but were so weird in themselves that 
they revealed very little about the evolution of the group. 

Since then upper and lower teeth, referable to Obdurodcn, the 
name given to the platypus like animal from the Simpson Desert, 
have been discovered at the Riversleigh deposit in N.W.Queensland. 

Keith Lester, Professor of Dentistry at the Westmead Dental 
Centre has been examining some of the actual dental enamel from 
the Riversleigh material and has discovered some striking simi¬ 
larities to a group of Mesozoic mammals not recorded in Austra¬ 
lia, the multituberculates. 

This latest jaw discovery from Lightning Ridge shows that re¬ 
markably little evolution has occurred at least in the tooth 
structure between 100 m.years ago (middle Cretaceous) and about 
15 million years ago (middle Miocene) in the lineage of mono¬ 
tremes. Combined with the material from Riversleigh we now have 
evidence to show that monotremes are not what the old theories 
suggested they were. They are not a very primitive mammal 
group way off the evolutionary line of other surviving mammals, 
but in fact appear to be only just below the line of marsupial- 
placental dichotomy, an exciting discovery which tells us a lot 
about the relationships of their whole anatomy to modern mammals 
and certainly relates to the guestion of reptilian ancestry for 
mammaIs. 


C on t... 
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AUSTRALIA'S FIRST MESOZOIC MAMMAL FOSSIL (Cont.) 

According to Dr. Archer, there is no doubt this has been the 
palaeontological find of the century for Australia, one that 
could so easily have gone unrecorded had the opalised specimens 
left the Country to be cut up and sold on the highly lucrative 
world gem market. 

The above article is based on a talk by 
Dr. Michael Archer on the A.B .C .,Science 
Show, 24th November, 1984. 


AUSTRALIAN FOSSIL KING CRABS by 3ohn Pickett 


Limuloids, or king-crabs, are a group of animals which have quite 
a long geological history (their relatives can be traced right 
back to the Cambrian), and survive today in only two areas of the 
world. The best known is LimutuA polypfiejruu>, which inhabits the 
eastern coast of North America, from the Gulf of Mexico to Maine. 
Dried specimens of this species are commonly seen for sale in 
souvenir shops. All other living species occur in southeast Asia, 
ranging from the eastern coast of India up to Japan. Four species 
in two genera occur in this area : Ca/icujio-6coytptu^6 ym/nnr/J rnndn , 
and lachyptexu gigcu>, 7. Lnidentatiu, and 7. A oe.uenl. 

The group does not appear to have ever been of great abundance, 
as fossil king crabs are not very common, and usually are re¬ 
ported as a single find. The most celebrated exception to this 
is F\eJ>otimu.tu.4 uxlIcKL from the famous Solnhofen lithographic 
limestone (remember AyichaejopieAyx.? ), from which many specimens 
are known, and which are even associated with their trails. 

King crabs have always been of interest to palaeontologists 
because they show many similarities to trilobites. Their 
bodies consist of a head (prosoma), thorax (opisthosoma) and 
tail (telson), just as do those of trilobites with cephalon, 
thorax and pygidium. In addition their bodies have axial and 
pleural areas like those of trilobites. The long, spine-like 
telson of the king crabs is one of the most consistent features 
of the group. In most Palaeozoic members of the group the 
segments of the opisthosoma were not fused, as in later members 
of the group, but movable, like the thoracic segments of tri¬ 
lobites. These forms could roll up, like trilobites, but the 
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modern king crabs cannot do this. Instead, they are capable 
of folding backwards to a guite remarkable degree, which is part 
of their righting strategy. If a king crab lands on its back 
after swimming (incidentally they swim on their backs), it 
flexes backwards to the maximum extent, gives a flick of the 
telson, and with luck lands right way up. If not, the process 
is repeated (see. fig.l). 





Fig. 1 . Limuhu polyphemuA, the modern king crab of Atlantic 
North America. A, dorsal view of an adult specimen,consider¬ 
ably reduced. B. juvenile specimen in swimming attitude. 

C. juvenile in act of righting itself after landing on its 
back. The spines which are conspicuous on the prosoma and 
metasoma of juveniles are reduced to tiny bumps in the mature 
form. 


Cont... 
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Classification 


The most recent classification of the group is that of Fisher 
(1982). A summary of the classification of the true king crabs 
is presented in fig.2 . The class Merostomata includes in 
addition to the king crabs, the eurypterids and aglaspids. 

All the merostcmes are characterised by a strong telson, usually 
elongated, though often flattened in eurypterids. The name 
Merostomata derives from two Greek words meaning thigh, 

and Atoma, meaning mouth, an allusion to the fact that their 
mouths lie in a position occupied in most organisms by the 
other end of the alimentary tract! The eurypterids were a group 
of voracious water scorpions which sometimes reached an 
impressive size, up to 2 metres. 

Only one, ne.t&OLuinopijemu> (Caster & Kjellesvig-Waering 1953), 
has been described from Australia, though another was reported 
from Melbourne by McCoy (1899) and eurypterid "skin" is known 
from various places. Aglaspids were much smaller, and differed 
from all other merostcmes in that their exoskeletcn was phosphatic 
and not calcareous. Phosphatic skeletons, though the rule with 
vertebrates, are rare among invertebrates; although a significant 
number of Early Palaeozoic ostracodes, for instance, had phospha¬ 
tic valves. A rather poorly preserved'specimen from the Que 
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River beds in Tasmania may be an aglaspid (Quilty 1972); it does 
at least show segmentation, though details of the prosoma and 
telson are vague (fig.3). 

True king crabs 


Only three specimens of king crabs have been found in Australia 
so far, which gives an indication of their rarity. The youngest 
of these, and, not surprisingly perhaps, the one most similar to 
modern limulids, comes from the famous Early Cretaceous Koonwarra 
fish beds in Victoria, and was described by Riek and Gill (1971), 
who named it Vic±atunutiu> mcq.uz£ni. This species has alternate 
fixed and movable lateral spines on the opisthosoma, just like 
all the modern species, and also the anterolateral free lobes, 
which in modern limulids are used to maintain water currents over 
the gills, on the ventral surface of the opisthosoma, when the 
animal has buried itself on the ocean floe*- (fig.5.). 
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Eig-2 . Summary of the classification of king crabs, with all 
described genera. 


Cont... 
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AUSTRALIAN FOSSIL KING CRABS (Cont. ) 

The zaniest shape ever developed by any limuloid was that of the 
Mid Triassic Aiudjioiimuiuu> £L&tch&A.i from another famous locali¬ 
ty, the Beacon Hill shale lens in the Hawkesbury Sandstone in one 
of Sydney's northern suburbs. Like the Koonwarra locality, this 
has yielded beautifully preserved fish, plants and insects. 
Au*tAolimuhu>, described by Riek (1955,1968), is unusual chiefly 
because the rear angles of the prosoma, the genal angles, are 
produced into exaggerated, blunt spines. The reason for these 
is hard to guess, but it may be an adaptation for sensing the 
shape of the bottom of the body of water in which the animal 
lived, the sideways extension giving greater coverage and there¬ 
fore greater ease in detecting irregularities. In modern 
limulids the movable spines on the opisthosoma appear to be used 
for maintaining this gentle, occasional contact with the bottom, 
but as these are missing in AuAiuio £uniihu>, some other part of the 
animal must have taken over the function. A feature ascribed to 
Au/>tAotimuhu>, and shewn in the reconstruction in. fig.4, is the 
presence of movable segments at the rear of the opisthosoma, just 
in front of the telson. Examination of the specimen however 
indicates that these are more likely an artefact produced by the 
fossilisation process, and that the whole opisthosoma was fused 
into a single unit. 

The third of our king crabs, Du!UU)Cimuhu> p&£jtae., was recently 
described by the present author (Picket 1984) from a locality 
near the Western Plains Zoo at Dubbo. The specimen was collected 
by amateur palaeontologist Judie Peet, who recognised the signi¬ 
ficance of her discovery and donated the specimen to the Mining 
Museum so that the discovery could be properly reported. Preparator 
Gary Dargan of the Mining Museum made a series of 
casts of the specimen which were so realistic, 
that Judie thought we had returned the original 
when she unwrapped hers! 

DuH-holunu.hu>, like Aus>Ln£>lunuhu>, has no movable 
lateral spines on the opisthosoma; these two are 
the only true king crabs in which this is the case. 

(Text cont. page 28) 

Fig.3 . Tracing from a photograph of the possible 
aglaspid reported from the Que River beds in 
Tasmania. Total length is 14mm. The only clearly 
discernible features are the seven unfused seg¬ 
ments of the opisthosoma. 
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AUSTRALIAN FOSSIL KING CRABS (Cont'd) 



Altogether duUbctimulLu, was a very smooth and rather flattened type, 
with a prosoma very much larger than the opisthosoma. In comparison 
to all other species it is remarkably free from spines and sharp 
angulations. On the type specimen of D. fie^Jjoue. the telson has been 
torn off prior to burial, so the one shown in the restoration in 
Fig.4. is modelled on Limuhu,. 

Habitat 

Modern king crabs all inhabit shallow oceanic water, though some 
of them (notably the Indian Ca./icino4co/i/?i-UA nciuncLicmida) may 
penetrate well upstream into fresh waters. It is thus interesting 
that all three Australian king crabs come from freshwater sediments. 
In the case of the Triassic Au/>iyu>timuhL^ and dutULotimutu^, the 
only known marine Triassic strata in all of eastern Australia occur 
in a small area near Gympie, N.S.W. Vidatunuiu* is not so far 
removed from marine strata of the same age, which occur in the 
Otway area on the western side of Port Phillip, Victoria. 
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Two cases of mistaken identity 


A former palaeontologist at the Museum of Victoria, Frederick 
Chapman, in 1932 published an article entitled "Two new Australian 
fossil king-crabs". One, which he called P inoomi£.U.a bebnontenAiA, 
came from the Late Permian insect beds at Belmont, south of 
Newcastle, N ,S ,W . The other, Hern iaApiA tunn.e.cti.£bei {"RemiaAplA* 
is a homonym, replaced by the name LimuloLdbeA, and belongs in the 
suborder Synziphosurina) came from Studley Park, in Melbourne, 
from the Late Silurian Dargile Formation. 




F ig»6. Pincom(Le£la (Le.bnontenAiA, Late Permian, Belmont ,N .S .W. 
Not a king crab but a hemipteran insect. A, tracing from a 
photograph of the holotype. B, reproduction of Chapman's 
reconstruction to same scale. The outline of the "prosoma" 
in Chapman's drawing has nothing to do with the actual specimen, 
the front part of which is represented by the two oval fields 
and the intervening rather rectangular one. The true head is 

the rectangular area at the front of the specimen, as drawn in 
A. Maximum width of anterior part of thorax is ca 8 mm. 

Cont... 
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AUSTRALIAN FOSSIL KINS CRABS (Cont.) 

In the course of preparation of the article on dutLAoLunu.hu. j, the 
specimens of both Chapman's species were examined carefully. 

P incomtLoLLa proved to be not a king crab but a hemipteran, a 
sucking insect related to cicadas and stink-bugs. Not only did 
Chapman make an entirely wrong identification, but his illustration 
bears little resemblance to the real thing (see fig.6), and he 
thought he was looking at the ventral view, whereas the specimen 
is the back of the insect, from which the wings had been torn 
prior to fossilisation. 

The structure he interpreted as the telson is actually a jointed 
leg. The specimen of H. Lunne.c.Lih/oi proved to be the badly 
preserved thorax of a trilobite, possibly 7 nimonuA ha/isiiAoni. 

So even experts can be deceived! 
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PEBBLES CLUE TO ANCESTRY CF NATIVE BEES 

Scientists at the W.A. Museum are trying to work out the ancestry 
of modern native bees from a collection of oval pebbles found 40 
km north of Menzies. The pebbles are the fossilised egg chambers 
of insects that lived up to 30 million years ago. Their con¬ 
struction is strikingly similar to those built by species that 
still inhabit the Goldfields. 

The study is being carried out by the Museum's curator of palaeon¬ 
tology, Dr. K.McNamara, and the curator of entomology, Dr. Terry 
Houston. 

Dr. McNamara said that the pebbles appeared to be distributed 
over several square kilometres in the Kalgoorlie-Menzies region. 
The latest cache was discovered early this year by Main Roads 
Department contractors widening the road at Jeedamya. An 
employee brought in nearly 100 specimens, the biggest of which 
was about 6cm long and 3cm wide. 

The female bee excavated a tunnel to make a chamber in soft clay, 
when it was completed she laid a single egg and sealed the cavity. 
After the egg hatched and the larva matured it burrowed to the 
surface to complete its life cycle. The abandoned chamber then 
became the nucleus of a fossil that developed when iron from 
broken-down and weathered rocks was deposited round it to produce 
a hollow laterite pebble. 

Report from the "West Australian" 3rd Duly,1984. 


OVERSEAS COLLECTORS WISHING TO EXCHANGE 

ALAN GOLDSTEIN, 3430 Bryan Way, Louisville, Kentucky, 40220,1) .S .A., 
is a student and collector of Paleozoic fossils with a particular 
interest in the study of CORALS. He is trying to establish a com¬ 
prehensive study collection and is seeking new material, particu¬ 
larly from Australia. Alan already has nearly 300 different coral 
species in his collection half of which he has collected locally in 
Kentucky. For Australian Paleozoic corals (or other invertebrates) 
he would be happy to trade corals (80-90 species available), 
brachiopods, gastropods, bryozoans and blastoids etc. Specimens 
should be accurately identified as to species, stratigraphic 
sequence, age and locality. 

DR. PIERO GAROftTTI, Via Bassini n.15, Pavia, 27100, Italy, is 
interested in exchanging fossil specimens and palaeontological 

Cont... 
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OVERSEAS COLLECTORS WISHING TO EXCHANGE (Cont'd) 

information. His particular interest is in ECHINODERMS and 
MOLLUSCS but would also like to exchange other types of Australian 
and New Zealand invertebrate fossils such as arthropods, archaeo- 
cyathids, porifera and graptolites etc. Dr. Garonetti, who is 
now a member of our Association, can offer a good selection of the 
large bell shaped echinoids belonging to the genus Clypeaster from 
the middle Miocene of Sardinia and southern Italy as well as a 
wide assortment of Tertiary Italian molluscs. 

JOHN W. FOX, Director of Anthropology, Baylor University, Waco, 
Texas, 76798, U.S.A., writes to say he is interested in obtaining 
Australian starfish, arthropods (both lobsters and small/large 
crabs), Precambrian/Cambrian sponges and other coelenterates and 
vertebrates in general. 

To exchange, Dohn can offer a wide variety of Cretaceous inverte¬ 
brate fossils from Texas notably micromorph pyritized ammonites, 
starfish and a wide variety of larger limestone and/or calcite 
ammonites, nautiloids, echinoids, large oysters etc. He also 
has Miocene vertebrate material from Florida (i.e., teeth and 
vertebrae of whales, porpoises, sharks etc.) 


KEVIN AND DOAN DAVEY 
'WILLYAMA MINERALS' 

During the past 12 months I have travelled 
to many countries to bring you the largest 
selection of fossils available in Australia. 

WE BELIEVE IN QUALITY AT REASONABLE PRICES 

Visit our stand at the Victorian Gemkhana, 
Bairnsdale. Gemboree, Wanaroo. Warwick Rock 
Swap and all major exhibitions. 

Also by appointment at 
89 Stanley Street, Wagga Wagga, N.S.W. 2650. 
Telephone 069 226509. 







